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ABSTRACT
Objectives: The recent explosion of mHealth
applications in the area of HIV care has led to the
development of mHealth interventions to support
antiretroviral treatment adherence. Several of these
interventions have been tested for effectiveness, but
few studies have explored patient perspectives of such
interventions. Exploring patient perspectives enhances
the understanding of how an intervention works or
why it does not. We therefore studied perceptions
regarding an mHealth adherence intervention within the
HIVIND trial in South India.
Methods: The study was conducted at three clinics in
South India. The intervention comprised an automated
interactive voice response (IVR) call and a pictorial
short messaging service (SMS), each delivered
weekly. Sixteen purposively selected participants from
the intervention arm in the HIVIND trial were
interviewed. All participants had completed at least 84
weeks since enrollment in the trial. Perceptions on the
usefulness and perceived benefits and risks of
receiving the intervention were sought. The interviews
were transcribed and analysed using the framework
approach to qualitative data analysis.
Results: Despite varying perceptions of the
intervention, most participants found it useful. The
intervention was perceived as a sign of ‘care’ from the
clinic. The IVR call was preferred to the SMS reminder.
Two-way communication was preferred to automated
calls. Participants also perceived a risk of unintentional
disclosure of their HIV status and stigma thereof via
the intervention and took initiatives to mitigate this
risk. Targeting reminders at those with poor adherence
and those in need of social support was suggested.
Conclusions: mHealth adherence interventions go
beyond their intended role to provide a sense of care
and support to the recipient. Although automated
interventions are impersonal, they could be a solution
for scale up. Interventions that engage both the
recipient and the healthcare provider have greater
potential for success. Personalising mHealth
interventions could mitigate the risk of stigma and
promote their uptake.
Trial registration number: ISRCTN79261738.
INTRODUCTION
The scope of mobile phones in support of
healthcare (mHealth) has grown in recent
years as evidenced by the expanding body of
literature in this ﬁeld.1 2 One of the popular
uses of mHealth has been to support the
continuum of HIV care and prevention.3 4
The technology has been used extensively to
spread awareness regarding HIV infection
and its prevention,1 including the prevention
of mother-to-child transmission (PMTCT).5
Strengths and limitations of this study
▪ This is the first qualitative study in the Indian
context designed within a randomised controlled
trial that investigates participant perceptions
regarding an mHealth adherence support inter-
vention for antiretroviral therapy.
▪ Qualitative research alongside clinical trials con-
textualises interventions and facilitates the devel-
opment of interventions that are effective.
▪ The framework approach used in the analysis is
poised between inductive and deductive
approaches and encourages the analysis of the
respondents’ perceptions, in light of the
researchers’ experiences.
▪ As the HIVIND trial was ongoing at the time of
the interviews, the adherence status of the parti-
cipants was unknown to the interviewer. Hence,
we were unable to relate the experiences of the
participants to their adherence within the trial.
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Moreover, mHealth has been found acceptable for com-
municating laboratory results to HIV-infected indivi-
duals, despite sensitivity surrounding the disease.6 It is
also being studied for HIV counselling and retention7 8
in treatment. Supporting adherence to antiretroviral
treatment (ART) has been one of the popular uses of
the technology, with a number of studies4 9–12 showing
mixed results.9 10 13
Adherence to treatment is a complex14 yet essential
phenomenon for positive health outcomes, irrespective
of the disease. It is key to the success of ART, as optimal
adherence defers treatment failure and death in
HIV-infected individuals. One of the barriers to adher-
ence is forgetfulness. Several adherence support inter-
ventions have been developed to target forgetfulness
such as pillboxes, electronic reminders15 16 and mobile
phone reminders. These interventions are posited
within the Behavior Learning Theory (BLT) framework
where they are considered as external cues that support
medication adherence.16
The recently concluded HIVIND randomised con-
trolled trial (RCT) in South India was the ﬁrst RCT that
explored the effect of an mHealth intervention on ART
adherence in the Indian context.17 The intervention
tested in the HIVIND trial comprised an automated
interactive voice response (IVR) call and a neutral
picture short messaging service (SMS).
Qualitative studies can aid the understanding of the
effects of an intervention and the possible pathways
through which these effects (or lack of) may be
mediated. Such research alongside RCTs can contextual-
ise interventions and facilitate the development of effect-
ive interventions.18 19 However, qualitative studies
alongside RCTs, especially in HIV infection, are few.
We explored participant perceptions of the interven-
tion, including concerns about stigma and intrusion of
privacy, and compared the IVR call with the SMS
reminder in the Indian context.
METHODS
Study context
This was a qualitative study within the HIVIND trial.
The HIVIND trial was a parallel group open-label trial
that studied the effect of mobile phone reminders on
adherence to ART and time to ﬁrst-line ART failure
in treatment naïve people living with HIV (PLHIV) in
South India. The RCT had three recruitment sites
in South India, that is, (1) St. John’s Medical College
Hospital, Bangalore, a private tertiary-level non-proﬁt
healthcare facility, providing care and treatment to
approximately 3000 PLHIV/AIDS through a public–
private partnership in Karnataka State; (2) KR Hospital,
Mysore, a public tertiary-level teaching healthcare facil-
ity, providing care and treatment to approximately
10 000 PLHIV in Karnataka State and (3) YRG Care,
Chennai, a private healthcare facility, providing care
and treatment to approximately 18 000 PLHIV in Tamil
Nadu State.
HIV care and treatment in India are provided at no
cost or minimal cost to PLHIV through a network of
public, private and public–private healthcare facilities.
All PLHIV registered within this HIV care network
receive counselling support, basic investigations such as
CD4 count, treatment and monthly follow-up care.
Treatment is initiated at CD4 counts <350 cells/mm3.
Further, PLHIV receive adherence counselling at treat-
ment initiation, and at monthly pill reﬁll visits. The ele-
ments of this counselling (ﬁgure 1) are in line with the
Social Cognitive Theory for behaviour change.
According to the existing system, counsellors assess
patients’ knowledge regarding their health and educate
them based on their knowledge gap. Counselling fosters
self-efﬁcacy by engendering the belief that one can inde-
pendently address adherence-related issues and help
identify external systems (antecedents) suitable to
support adherence.20
The HIVIND Trial19: The trial tested an mHealth ART
adherence support intervention in 631 outpatients aged
18–60 years. Half the participants in the trial (315)
received the intervention, while the other half received
standard care. All participants, irrespective of receiving
the intervention, were followed up quarterly for 2 years
or until treatment failure, whichever was earlier. Of the
participants in the trial, 502 (79%) were literate, 273
(43%) were female, 398 (63%) were employed and 286
(45%) were from a rural background. The recently
reported HIVIND trial results showed no effect of the
intervention on adherence.21
The mHealth intervention (ﬁgure 2): The trial intervention
was designed on the basis of patient preferences and
piloted prior to the trial.22 23 The intervention was auto-
mated and comprised an IVR call24 and a pictorial SMS
reminder, each sent once a week to the intervention
arm participants for 2 years. The IVR call said, “Hello,
this is your good friend calling you! If you have taken all
your medications yesterday please press ‘1’ if no please
press ‘2’.” If the patient missed the ﬁrst call, three add-
itional calls were attempted in the next 24 h. The SMS
reminder was a neutral pictorial SMS that depicted a
‘lamp’. The SMS reminder was sent to the patient 3 days
after the IVR call. Participants could choose a day and
time to receive the IVR call and SMS reminder.
Participants were trained to receive and respond to the
voice calls and access the SMS reminder.
Data collection
We conducted in-depth interviews with 16 participants
in the intervention arm of the trial (5 patients each at
the Mysore and Bangalore sites and 6 at the Chennai
site). All participants had completed at least 84 weeks
since enrollment in the trial. We achieved data satur-
ation around the 16th interview and therefore decided
to stop the interviews, as no new information was forth-
coming. Purposive sampling included patients from
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different sites, sexes, occupations, and rural and urban
backgrounds.
The ﬁrst author, who worked with the HIVIND trial
and the intervention, but not with routine patient care,
conducted the in-depth interviews. All interviews were
conducted in a quiet room at each of the study sites and
audio-recorded with the participants’ consent. Each
interview was conducted in the local language, that is,
Kannada or Tamil, and took approximately 20 min. We
used an interview guide that was developed and pilot
tested to explore participant perceptions of the interven-
tion under speciﬁc domains, that is, helpfulness of the
intervention, frequency, ease of use, disclosure of HIV
status and stigma thereof, preference between the IVR
call and the SMS reminder.
Data analysis
A native local language expert, also proﬁcient in
English, transcribed and translated the interviews into
English. The ﬁrst author subsequently spot checked the
transcriptions to ensure consistency with the recordings.
The thematic ‘Framework Approach’25 was used in the
analysis. For this, the ﬁrst author familiarised herself
with the transcripts and identiﬁed codes. The codes
from different transcripts were compared for similarity
and grouped under a single category. Codes and
Figure 1 Adherence counselling
to support antiretroviral treatment
provided to patients in line with
Social Cognitive Theory.
Figure 2 The intervention.
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categories formed the preliminary framework for the
analysis (box 1). Discussions between the authors
enabled the reorganisation of codes to match the
framework.
The codes were then applied to the transcripts, that is,
the transcripts were indexed and the data charted under
the relevant codes in the framework. Additional codes
were generated as the analysis progressed. Subsequently,
the data were summarised and mapped to identify con-
nections between summaries and to derive subthemes.
The subthemes were collapsed under broader themes
describing the data (table 1).
Ethics statement
Prior to enrolment, patients gave their written consent
to participate. The consent was also read to all partici-
pants in the local language to ensure that they under-
stood the purpose of the study and the study procedures
irrespective of their level of literacy.
FINDINGS
Participant characteristics: Sixteen participants from the
intervention arm of the HIVIND trial participated in
this study. They were aged 25–56 years (median age:
38 years). Of these, seven were women and nine were
men. Of the women, three had part-time employment
outside their home. All the men were employed. Six par-
ticipants had a rural background.
Themes: Three themes emerged from the interviews.
These were (1) varying usefulness of the intervention,
(2) preference for calls over messages and (3) perceived
risk of unintentional disclosure of HIV status.
Varying usefulness of the intervention
Some participants found that the mobile phone remin-
ders aided establishment of a routine for taking their
medication while others did not, citing currently
adequate adherence regardless of the intervention.
Despite being automated, the intervention was perceived
to provide social support and reﬂect the concern of the
healthcare provider.
Different perceptions of helpfulness as a reminder
One participant reported that the intervention served as
a reminder throughout the day and week despite its
bi-weekly frequency. Others reported that the calls mini-
mised forgetfulness, especially when they were busy with
work or were away from home.
We will be busy with our work. When we get busy, I feel
that the reminder is very important for me to take the
tablets … for my health.
The phone calls provided a cue to take medications
and helped some participants develop a routine for
taking medicines. One patient reported that the embar-
rassment of providing a negative response to the call
ensured her adherence.
In the beginning, I used to forget. So, initially to set the
time, this became a good method. I used to miss the
tablets initially. Nowadays, I take the tablets at 10:30 in
the morning and 10:30 at night. To get in to this routine,
this phone call has helped…
Participants who considered themselves adequately
adherent to medication did not ﬁnd the intervention
useful. They were aware of the importance of adherence
to medication in order to ensure viral suppression. They
also reported concern for their own health and a desire
to be healthy.
No, (it is not) only because of phone call (that) I remem-
bered to take tablets. It is also because I want to be
healthy that I (take) tablets regularly.
Participants suggested sending reminders only to
poorly adherent patients that the healthcare provider
identiﬁed at monthly visits when pill counts were done.
They also suggested that the frequency of the reminders
could be based on the individuals’ need.
For those irregular with medications you should make
the calls every day, those who are regular weekly once is
enough.
Reminders were considered necessary for those resid-
ing in rural areas, those requiring social support, those
preoccupied with work or those with an illness that
affected memory.
Box 1 Thematic framework used in the study
1.1 Helpfulness interactive voice response (IVR)
1.2 Helpfulness short messaging service (SMS)
2. Perception of importance of the intervention
3. Frequency of the intervention
4. Functioning of the intervention
5. Privacy
6. Intrusion
7. Stigma
7.1 Stigma from intervention
7.2 Ways to avoid stigma
8. Discontinuation of the intervention
9. Voice: Male/female preferences
10. Technical knowledge
11. Preference between IVR and SMS
12.1 Responding to the intervention
12.2 Reasons for non-response
12.3 Reasons for error in response
13. Barriers to adherence
14. Communication
14.1 Two-way communication
14.2 Type of message
14.3 Suggestions for deployment
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Table 1 A brief description of the framework used in data analysis
Thematic framework components and
quotes Codes Summary Categories Subthemes Theme*
Helpfulness of IVR Forgetfulness due to work
—reminders help
Phone calls minimised forgetfulness
and enabled development of a
medication routine, improving
adherence. Concern from healthcare
provider perceived
Improves
adherence
Different perceptions
regarding the
helpfulness as a
reminder
1
We will be busy with our work, when we
get busy, I feel that the reminder is very
important for me take the tablets
When I get a call at 8:00, I feel happy that
a call has come from hospital. I feel
people from hospital have called
Perceived concern of the
healthcare provider along
with. Feels happy with the
calls
Healthcare
providers concern
Different perceptions
regarding the
helpfulness as a
reminder
1
Helpfulness of SMS SMS not liked, the
inconspicuous alert tone
makes the patient miss the
SMS
A general dislike for SMS. The SMS is
missed on arrival because of its
inconspicuous ring tone. Unintended
disclosure of HIV status perceived
SMS disliked Different perceptions
regarding the
helpfulness as a
reminder
1
I never liked SMS, I didn’t like it at all. I
would be busy during the day. I would
never hear its sound at all…I never get to
know when SMS comes…
I delete it on the spot but by chance if
someone sees it, “LM arogyam”†, they will
question me
Perceive the disclosure of
HIV status with the SMS
Fear of disclosure
of HIV status
Preventing unintended
disclosure of HIV
status
3
Perception of importance of the
intervention
Intervention does not
matter, patient adherent
The necessity of calls is not seen as
patients claim to be adherent without
the calls. External cues to support
adherence used
Perception of
being adherent
Different perceptions
regarding the
helpfulness as a
reminder
1
Whether I get a phone call or SMS, it
doesn’t matter, I have taken tablets
regularly. That is more important right?
By 9.00 sharp, after having my breakfast
and while taking the cash for my
expenses…I will also take the medicines
Patient takes medicines
daily after breakfast
External cues for
adherence used
Different perceptions
regarding the
helpfulness as a
reminder
1
Preference between IVR and SMS Fear of disclosure of HIV
status from the phone call
A preference for phone calls in
comparison to SMSs. Phone calls
thought to have the potential for
disclosure of HIV status
Fear of disclosure
of HIV status
Preventing unintended
disclosure of HIV
status
3
Yes, she has read the message and
asked who is the ‘arogyam’, no one
knows, but if you are calling, whoever is
attending the call will come to know about
the problem
The call is sufficient, SMS is not
necessary…in the phone call they speak,
at least to respect (them) we take the
call…If we take the call we have to
respond…We do not have to respond to
the SMS…
Calls are considered
sufficient as they are
interactive, SMS
considered passive
Interaction in the
call preferred to
passivity of the
SMS
Engagement: IVR vs
SMS
2
*Themes: 1. Perceptions of varying usefulness of the intervention, 2. preference for calls over messages and 3. perceived risk of unintentional disclosure of HIV status.
†The name under which the SMS is delivered, ‘arogyam’ means health.
IVR, interactive voice response; SMS, short messaging service; LM, prefix to the alpha numeric sender identifier ‘arogyam’ L- code for the service provider, M- code for the service area.
This prefix follows the regulations for SMS sender identification issued by the Telecom Regulatory Authority of India on 10th December 2008, http://www.trai.gov.in/WriteReadData/Direction/
Document/direction10dec08.pdf.
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Perceived support: social support and concern of the
healthcare provider
The intervention made the participants feel the concern
and support from the healthcare provider as a result of
the phone calls.
I feel happy that hospital people care for my health,
when I receive the call.
The calls were perceived as being from a friend and
not from a machine, despite all participants being aware
that the calls were automated.
When I get these computerized phone calls asking me
how my health is?? I feel contented … Even if I am ready
to pay a hundred thousand rupees, I don’t think I will
get a privilege like this…
Preference for calls over messages
Despite automating both the IVR call and the SMS
reminder, the IVR call was preferred and considered
more useful when compared with the SMS reminder.
Further, participants rarely viewed the SMS reminder.
Unfamiliarity with the concept of SMS combined with its
passivity and the inconspicuous alert tone led patients to
ignore the SMS reminder.
Engagement: IVR versus SMS
The phone call attracted attention and was unlikely to
be missed because of the ‘noise’ it made while the SMS
was easily missed as it made a softer ‘noise’.
Participants appreciated the interactivity and techno-
logical simplicity of the automated call in comparison
to the SMS.
The call is sufﬁcient, (the) SMS is not necessary. If you
compare … in the phone call they speak. At least to
respect what they speak we pick the call, at least once …
We do not have to respond to the SMSs, the SMS is not
necessary.
Participants reported a desire to speak to the person
calling them. They also wished to discuss their health
problems and share their feelings, their disease progres-
sion, advice regarding medication and its side effects,
nutrition, interactive behaviour and any recent advances
in HIV treatment and cure with the caller if given an
opportunity
The problem with this phone call is that you cannot
speak anything in to it. Only the person on the other
side (speaks) …We cannot clarify anything … If that
option were there, it would be useful … It would make
me feel relieved…
I am a patient, I could have asked detailed informa-
tion about that about taking tablets, about eating food,
how to mingle with everyone, how to work … it may
help.
Only one participant reported that two-way communi-
cation would be unacceptable, as the person calling
would know his disease status.
(A) computerised message is (the) best way. Why should
my information be known to the person who is calling?
Unfamiliarity with using SMS in the setting
Many participants reported difﬁculties in accessing the
SMS despite being taught. One participant reported that
neither he nor his standard 10th educated spouse knew
how to view or send an SMS.
Phone call is simple. The SMS is too complicated… I
don’t understand SMS well…
Perceived risk of unintentional disclosure from the
intervention
Participants found it important to prevent the disclosure
of their HIV status, and made efforts to conceal the
source of the intervention (ie, the HIV clinic) from
others.
Preventing unintended disclosure of HIV status
Fearful of others attending the IVR call, participants
rarely left the phone unattended on the day of the call.
Personalising the time and day of the call enabled parti-
cipants to choose timings that afforded some privacy
and security while answering the call.
No one has picked up the call. Wednesday (I receive) the
phone call and (on) Sunday the SMS. On these two days
I will never leave the phone anywhere. Even if there is a
problem, the phone will be kept with me.
When friends and family enquired about the calls,
some participants made attempts to conceal the source
of the calls (ie, the HIV clinic).
(When) people around me wanted to know where the
call comes from, I tell them that this call is from the
Aircel/mobile company and try to escape (the) situation.
Participants considered that frequent calls might
increase the risk of unintentional disclosure of their
HIV status as the likelihood of someone else receiving
the call while the phone is unattended cumulates with
the number of calls received.
If I get the call repeatedly, I am scared others will receive
the call and will get to know about (my) illness.
Participants reported that they kept the phone to
‘their ears only’ when in the presence of others. One
participant reported going out of the house to attend
the call, while another personalised the call to receive it
after the children had left the house.
Participants deleted the SMS reminders from their
phone inbox in an attempt to prevent others from
viewing them. One participant feared that if any PLHIV
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receiving the same SMS reminder viewed his SMSs, his
HIV status would be unintentionally disclosed, as the
other patient would recognise the SMS.
Although intervention was not considered intrusive,
participants either silenced or switched off the phone to
prevent the calls from attracting attention in public
places.
DISCUSSION
The results of our study indicate that participants had
varied views of the intervention’s helpfulness. Some par-
ticipants perceived the concern of the healthcare pro-
vider along with social and emotional support. The IVR
call was preferred over the SMS reminder, and partici-
pants felt they needed a more engaging call.
Participants feared HIV-related stigma, and therefore
took steps to reduce the risk of unintended disclosure of
their HIV status, via the intervention.
mHealth interventions are designed to improve adher-
ence by targeting forgetfulness, a common barrier to
treatment adherence.26 Hence, our intervention may
be placed within the context of the behaviour learning
theory (BLT) framework (ﬁgure 3).16 The participants
in our study desired to stay healthy. This need, an
internal antecedent in the BLT framework, probably
encouraged them to take medicines. Further, the remin-
ders provided via mobile phones served as an external
antecedent. However, studies have shown that external
reminders used in isolation may not be able to improve
adherence.27 28 Effective adherence support interven-
tions need family or peer support, counselling and daily
treatment support reﬂecting their complexity.28
Participants also reported feeling the ‘concern’ of
their healthcare providers towards their health, more so
with the voice calls than with the SMSs. Reports of
mHealth interventions providing support and making
the recipient feel valued were also observed in
Kenya.5 9 29 These interventions, however, involved a
component of personal interaction via the phone unlike
our automated intervention. A study from British
Columbia that used text messages in a tuberculosis clinic
reported that participants felt supported and cared for
by their healthcare provider.30 Another study from
Peru-related mobile phone reminders to an ‘angel’ and
a ‘friend’ giving the intervention an anthropomorphic
character.31 Similar reports are available from an
mHealth smoking cessation trial in the UK.32
Despite feeling the concern of the healthcare pro-
vider, the participants expressed the need for two-way
communication. Engaging beneﬁciaries in communica-
tion improves the efﬁcacy of mHealth interventions.33
Two-way communication involving text messages was
found to open communication channels and address
unmet needs of PLHIV in the Cameroon Mobile Phone
SMS (CAMPS) trial. Expressing gratitude, requesting
counselling, ﬁnancial support and advice regarding
medication side effects—reasons for using two-way com-
munication in the CAMPS trial—were also mirrored in
our study.34 Although the content of communication
was identiﬁed during the design phase in three mHealth
trials from sub-Saharan Africa (SSA), none explored the
need for interaction.9 10 13 Further, though the WelTel
and CAMPS trials provided an opportunity for personal
interaction with the healthcare provider, only the WelTel
trial was successful.9 10 The other Kenyan trial was suc-
cessful even though the intervention was completely
automated.10 The lack of interaction is therefore
unlikely to be a major reason for the negative trial
results in our study.
Considering the prevalent literacy levels in our setting,
we chose to incorporate a neutral picture SMS in the
intervention. Elsewhere, text messages were preferred to
other forms of communication as they were considered
to provide greater conﬁdentiality.11 35 Studies from SSA
report high acceptability of text messaging for adher-
ence support, generating awareness regarding HIV infec-
tion and communicating laboratory results in
Figure 3 The mHealth
antiretroviral treatment (ART)
support intervention in the context
of the Behavior Learning Theory.
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HIV-infected individuals.6 9 13 None of these studies
compared the acceptability of text messages to voice
calls. However, another study from South Africa
reported nearly equal preference for voice calls and text
messages as a mode of communication by a healthcare
provider.36 A study involving PMTCT indicated that text
messages were preferred for brief communications and
voice calls for longer, more interactive conversations.5
The lower English language literacy in our context in
comparison to some of these study contexts could have
resulted in the preference for voice calls over text mes-
sages. It would be of value to identify the preferred
mode of communication and incorporate it into the
intervention design. Verbal communication has the
potential to overcome the literacy barrier for text messa-
ging, and could be used in low-middle income contexts
such as ours. The combined effect of education and text
messaging in improving adherence, and the literacy
barrier to the use of text messages, reﬂect the need for
alternatives such as voice calls and picture messages for
adherence support.37
The intervention in our study was designed subse-
quent to a survey that used a semistructured interview
schedule. One in three participants in the survey indi-
cated a strong preference for voice calls. However, the
survey did not explore the preferred content of commu-
nication or the extent of its interactiveness. Qualitative
exploration of participant perceptions while piloting the
HIVIND trial intervention could have helped identify
and address issues before the trial commenced. Also,
those who participated in our study were exposed to the
intervention for approximately 2 years. First-hand experi-
ence with the intervention probably enabled participants
to identify more ‘negatives’ regarding the SMS reminder
than were perceived by potential trial participants.
A fear of stigma from an unintended disclosure of their
HIV status from the intervention was felt despite the
intervention’s neutral content, personalised timing and
non-verbal interactive communication. Non-verbal com-
munications within the IVR call probably engendered
curiosity in those witnessing the call and a fear of HIV
status disclosure in the participants. Stigma has been
documented as a signiﬁcant problem for persons living
with HIV in the Indian setting.38 This fear-induced parti-
cipants to keep their phones with them on the days that
they received the call. They also preferred the reminders
weekly as they could keep the phone with themselves for
the day. As in other studies, participants in our study also
preferred not receiving the calls in public.36
Literature on stigma associated with mHealth interven-
tions in HIV infection is largely in the context of text
messages. Requests to code content that prevented dis-
closure of HIV status and minimised stigma were
observed in the development phase of the CAMPS inter-
vention.39 Stigma as a barrier to mHealth adherence
support was identiﬁed in the design phase of the WelTel
trial.40 In our study, the fear of stigma was less pro-
nounced with the SMS reminders than with the IVR
calls, probably because the SMS reminders were less
popular and went unnoticed more often. As in other
studies, participants in our study also resorted to delet-
ing of text messages due to fear of unintended disclos-
ure of HIV status.6 The perceived risk of unintended
disclosure of HIV status due to others viewing partici-
pants’ text messages was also reported from China, SSA
and Peru.13 29 31 36 41 Researchers should weigh the ben-
eﬁts against the risk of engendering the fear of stigma
from mHealth interventions in sensitive health condi-
tions like HIV infection. Educating patients and
adequate counselling support could overcome the
stigma associated with the intervention.34
Considerations for the future design of mHealth inter-
ventions: Interventions personalised to the beneﬁciaries’
need should be developed.32 Multicomponent interven-
tions could be designed such that two-way communica-
tion with physicians/counsellors, along with information
on nutrition, medication side effects and advances in
HIV care, is incorporated. Although interactive commu-
nication may engage patients for longer durations, it
needs to be balanced against the resources needed for
intervention scale up.
Sensitivity to the disease and sociocultural contexts,
given the possibility of stigma if sensitive information
were intercepted, is needed. Targeting those with poor
adherence, as suggested by participants in our study,
could improve the efﬁcacy of mHealth interventions.40
Furthermore, qualitative assessments prior to and during
a trial can help develop and contextualise such interven-
tions32 These considerations could be extrapolated onto
chronic non-communicable disease and tuberculosis.42
Methodological issues: The study sample was purposive and
representative of the participants in the HIVIND trial,
enabling the transferability of results. Further, a thick
description of the study context is provided in the
methods section of this manuscript, enabling the reader
to judge the applicability of the results in their setting.
To ensure credibility of the ﬁndings, the researchers
discussed with each other the interview guide, which was
pilot tested and modiﬁed suitably to ensure that it accur-
ately assessed participant perceptions. Similarly, a con-
sensus was arrived at regarding the framework, codes,
themes and subthemes after discussions with the coau-
thors. Dependability was supported by describing all pro-
cedures undertaken in detail in the methods section of
this manuscript.
Reﬂexivity: The ﬁrst author’s understanding of her pos-
ition as a physician, a public health person and a
researcher living and working in the setting enabled her
to effectively contextualise the responses of the partici-
pants. The multidisciplinary research team involved in
the study contributed to a holistic interpretation of par-
ticipant perceptions that we explored.
The framework approach is ideal to analyse health
system related data as it draws on many different tradi-
tions to answer a speciﬁc research question. Poised
between the inductive and deductive approaches, it
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encourages the analysis of the respondent’s interpret-
ation of issues, in the light of the researchers’ experi-
ences, and supports the contextualisation of research
ﬁndings.25
As the HIVIND trial was ongoing at the time of the
interviews, the adherence status of the participants was
unknown to the interviewer. Hence, we were unable to
relate the experiences of the participants to their adher-
ence within the trial.
CONCLUSION
mHealth adherence interventions go beyond their
intended role to provide a sense of care and support to
the recipient. Although automated interventions are
impersonal, they could be the solution for scale up. The
utility of conserving sparse healthcare resources by auto-
mating interventions should be weighed against the
effectiveness of a more engaging intervention involving
two-way communication. Multicomponent interventions
personalised on the basis of timing, content, duration
and adherence levels could be more engaging and
acceptable to beneﬁciaries, and mitigate the risk of
stigma. Most of all, mHealth interventions should be
developed through extensive behavioural research and
tested for effectiveness prior to incorporating them
within healthcare systems.
Author affiliations
1Karolinska Institutet, Stockholm, Sweden
2Department of Community Health, St. John’s Medical College, Bangalore,
Karnataka, India
3YRG Care Center, Chennai, Tamil Nadu, India
4Department for International Health, University of Tampere School of
Medicine, Tampere, Finland
Acknowledgements The authors would like to thank the medical officers and
staff at the three study sites and their ART centres, that is, St. John’s Medical
College, Bangalore; KR Hospital, Mysore; YRG Care, Chennai for support. The
authors acknowledge the support from the principal investigators of the
HIVIND trial, Dr Kumarasamy N, Chennai and Dr Anita Shet, Bangalore. They
also thank Dr Swaroop N, Senior research officer, HIVIND study at KR
Hospital, Mysore for organising the data collection at the Mysore site. They
also acknowledge the contribution of Dr BB Riwari, Dr Sunil Kumar Dodderi
and Dr Suresh Shasthri, along with the National AIDS Control Organisation,
for enabling the establishment of the study site at Mysore and supporting the
study.
Contributors RR participated in concept, design, data collection, analysis and
drafting the manuscript. SP and KB were responsible for data collection,
analysis and critical review. SA was involved in analysis and drafting the
manuscript. PA was responsible for analysis and critical review. ADC was
involved in concept, design, analysis and critical review.
Funding The funding support from the European Union 7th Framework
Commission Grant for the HIVIND trial 2009–2014, Grant number 222946.
Competing interests None declared.
Ethics approval Ethical clearance for the study was obtained from the
respective ethics committees at the three sites under the HIVIND study: ((1)
St. John’s Medical College Hospital, Bangalore: IERB 1/369/08-92/2008; (2)
Mysore Medical College and Research Institute: NO/PS/173/2010; (3) YRG
Care Medical Center, Chennai: IRB April18/2009).
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/
REFERENCES
1. World Health Organization. mHealth: New horizons for health
through mobile technologies: second global survey on ehealth.
Global Observatory for eHealth series—Volume 3. 2011. WHO
Press, World Health Organization, 20 Avenue Appia, 1211 Geneva
27, Switzerland ISBN 978 92 4 156425 0. http://apps.who.int/iris/
bitstream/10665/44607/1/9789241564250_eng.pdf
2. Free C, Phillips G, Galli L, et al. The effectiveness of mobile-health
technology-based health behaviour change or disease management
interventions for health care consumers: a systematic review. PLoS
Med 2013;10:e1001362.
3. Muessig KE, Pike EC, Legrand S, et al. Mobile phone applications
for the care and prevention of HIV and other sexually transmitted
diseases: a review. J Med Internet Res 2013;15:e1.
4. Horvath T, Azman H, Kennedy GE, et al. Mobile phone text
messaging for promoting adherence to antiretroviral therapy in
patients with HIV infection. Cochrane Database Syst Rev 2012;3:
CD009756.
5. Jennings L, Ong’ech J, Simiyu R, et al. Exploring the use of mobile
phone technology for the enhancement of the prevention of
mother-to-child transmission of HIV program in Nyanza, Kenya:
a qualitative study. BMC Public Health 2013;13:1131.
6. Siedner MJ, Haberer JE, Bwana MB, et al. High acceptability for cell
phone text messages to improve communication of laboratory results
with HIV-infected patients in rural Uganda: a cross-sectional survey
study. BMC Med Inform Decis Mak 2012;12:56.
7. Kalichman SC, Kalichman MO, Cherry C, et al. Brief behavioral
self-regulation counseling for HIV treatment adherence delivered by
cell phone: an initial test of concept trial. AIDS Patient Care STDS
2011;25:303–10.
8. Smillie K, Van Borek N, Abaki J, et al. A qualitative study
investigating the use of a mobile phone short message service
designed to improve hiv adherence and retention in care in Canada
(WelTel BC1). J Assoc Nurses AIDS Care 2014;25:614–25.
9. Lester RT, Ritvo P, Mills EJ, et al. Effects of a mobile phone short
message service on antiretroviral treatment adherence in Kenya
(WelTel Kenya1): a randomised trial. Lancet 2010;376:1838–45.
10. Pop-Eleches C, Thirumurthy H, Habyarimana JP, et al. Mobile
phone technologies improve adherence to antiretroviral treatment in
a resource-limited setting: a randomized controlled trial of text
message reminders. AIDS 2011;25:825–34.
11. Miller CW, Himelhoch S. Acceptability of mobile phone technology
for medication adherence interventions among HIV-positive patients
at an urban clinic. AIDS Res Treat 2013;2013:670525.
12. Puccio JA, Belzer M, Olson J, et al. The use of cell phone reminder
calls for assisting HIV-infected adolescents and young adults to
adhere to highly active antiretroviral therapy: a pilot study. AIDS
Patient Care STDS 2006;20:438–44.
13. Mbuagbaw L, Thabane L, Ongolo-Zogo P, et al. The Cameroon
Mobile Phone SMS (CAMPS) trial: a randomized trial of text
messaging versus usual care for adherence to antiretroviral therapy.
PLoS ONE 2012;7:e46909.
14. Sabaté E. WHO Adherence to Long Term Therapies Project, Global
Adherence Interdisciplinary Network, and World Health
Organization. Dept. of Management of Noncommunicable Diseases,
Adherence to long-term therapies: evidence for action. Geneva:
World Health Organization, 2003:196.
15. Vervloet M, Linn AJ, van Weert JC, et al. The effectiveness of
interventions using electronic reminders to improve adherence to
chronic medication: a systematic review of the literature. J Am Med
Inform Assoc 2012;19:696–704.
16. Munro S, Lewin S, Swart T, et al. A review of health behaviour
theories: how useful are these for developing interventions to
promote long-term medication adherence for TB and HIV/AIDS?
BMC Public Health 2007;7:104.
17. De Costa A, Shet A, Kumarasamy N, et al. Design of a randomized
trial to evaluate the influence of mobile phone reminders on
adherence to first line antiretroviral treatment in South India—the
HIVIND study protocol. BMC Med Res Methodol 2010;10:25.
Rodrigues R, et al. BMJ Open 2015;5:e007574. doi:10.1136/bmjopen-2015-007574 9
Open Access
group.bmj.com on May 18, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
18. Lewin S, Glenton C, Oxman AD. Use of qualitative methods
alongside randomised controlled trials of complex healthcare
interventions: methodological study. BMJ 2009;339:b3496.
19. Rapport F, Storey M, Porter A, et al. Qualitative research within
trials: developing a standard operating procedure for a clinical trials
unit. Trials 2013;14:54.
20. Herborg H, Haugbolle L, Sørensen L, et al. Developing a generic,
individualised adherence programme for chronic medication users.
Pharm Pract (Granada) 2008;6:148–57.
21. Shet A, Antony J, Arumugam K, et al. Influence of adverse drug
reactions on treatment success: prospective cohort analysis of
HIV-infected individuals initiating first-line antiretroviral therapy in
India. PLoS ONE 2014;9:e91028.
22. Shet A, Arumugam K, Rodrigues R, et al. Designing a mobile
phone-based intervention to promote adherence to antiretroviral
therapy in South India. AIDS Behav 2010;14:716–20.
23. Rodrigues R, Shet A, Antony J, et al. Supporting adherence to
antiretroviral therapy with mobile phone reminders: results from a
cohort in South India. PLoS ONE 2012;7:e40723.
24. Lee H, Friedman ME, Cukor P, et al. Interactive voice response
system (IVRS) in health care services. Nurs Outlook
2003;51:277–83.
25. Ritchie J, Lewis J. Qualitative research practice: a guide for social
science students and researchers. London: SAGE Publications,
2003.
26. Chesney MA. Factors affecting adherence to antiretroviral therapy.
Clin Infect Dis 2000;30(Suppl 2):S171–6.
27. Fenerty SD, West C, Davis SA, et al. The effect of reminder systems
on patients’ adherence to treatment. Patient Prefer Adherence
2012;6:127–35.
28. Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for
enhancing medication adherence. Cochrane Database Syst Rev
2014;11:CD000011.
29. van der Kop ML, Karanja S, Thabane L, et al. In-depth analysis of
patient-clinician cell phone communication during the WelTel Kenya1
antiretroviral adherence trial. PLoS ONE 2012;7:e46033.
30. van der Kop ML, Memetovic J, Smillie K, et al. Use of the weltel
mobile health intervention at a tuberculosis clinic in british columbia:
a pilot study. J MTM 2013;2:7–14.
31. Curioso WH, Alex Quistberg D, Cabello R, et al. “It’s time for your
life”: How should we remind patients to take medicines using
short text messages? AMIA Annu Symp Proc 2009;2009:
129–33.
32. Douglas N, Free C. ‘Someone batting in my corner’: experiences of
smoking-cessation support via text message. Br J Gen Pract
2013;63:e768–76.
33. Finitsis DJ, Pellowski JA, Johnson BT. Text message intervention
designs to promote adherence to antiretroviral therapy (ART):
a meta-analysis of randomized controlled trials. PLoS ONE 2014;9:
e88166.
34. Mbuagbaw L, Thabane L, Ongolo-Zogo P. Opening communication
channels with people living with HIV using mobile phone text
messaging: insights from the CAMPS trial. BMC Res Notes
2013;6:131.
35. Tucker JA, Simpson CA, Huang J, et al. Utility of an interactive voice
response system to assess antiretroviral pharmacotherapy
adherence among substance users living with HIV/AIDS in the rural
South. AIDS Patient Care STDS 2013;27:280–6.
36. Crankshaw T, Corless IB, Giddy J, et al. Exploring the patterns of
use and the feasibility of using cellular phones for clinic appointment
reminders and adherence messages in an antiretroviral treatment
clinic, Durban, South Africa. AIDS Patient Care STDS
2010;24:729–34.
37. Mbuagbaw L, van der Kop ML, Lester RT, et al. Mobile phone text
messages for improving adherence to antiretroviral therapy (ART):
a protocol for an individual patient data meta-analysis of randomised
trials. BMJ Open 2013;3:e002954.
38. Mahajan AP, Sayles JN, Patel VA, et al. Stigma in the HIV/AIDS
epidemic: a review of the literature and recommendations for the
way forward. AIDS 2008;22(Suppl 2):S67–79.
39. Mbuagbaw L, Bonono-Momnougui RC, Thabane L. Considerations
in using text messages to improve adherence to highly active
antiretroviral therapy: a qualitative study among clients in Yaounde,
Cameroon. HIV AIDS (Auckl) 2012;4:45–50.
40. Lester RT, Gelmon L, Plummer FA. Cell phones: tightening the
communication gap in resource-limited antiretroviral programmes?
AIDS 2006;20:2242–4.
41. Huang D, Sangthong R, McNeil E, et al. Effects of a phone call
intervention to promote adherence to antiretroviral therapy and
quality of life of HIV/AIDS patients in baoshan, china: a
randomized controlled trial. AIDS Res Treat 2013;2013:
580974.
42. Mbuagbaw L, Mursleen S, Lytvyn L, et al. Mobile phone text
messaging interventions for HIV and other chronic diseases: an
overview of systematic reviews and framework for evidence transfer.
BMC Health Serv Res 2015;15:33.
10 Rodrigues R, et al. BMJ Open 2015;5:e007574. doi:10.1136/bmjopen-2015-007574
Open Access
group.bmj.com on May 18, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
trial in South India
treatment support intervention in the HIVIND 
perceptions of an mHealth antiretroviral
others get to know about my illness?' Patient 
'The phone reminder is important, but will
and Ayesha De Costa
Rashmi Rodrigues, S Poongulali, Kavitha Balaji, Salla Atkins, Per Ashorn
doi: 10.1136/bmjopen-2015-007574
2015 5: BMJ Open 
 http://bmjopen.bmj.com/content/5/11/e007574
Updated information and services can be found at: 
These include:
References
 #BIBLhttp://bmjopen.bmj.com/content/5/11/e007574
This article cites 39 articles, 5 of which you can access for free at: 
Open Access
http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of
service
Email alerting
box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the
Collections
Topic Articles on similar topics can be found in the following collections 
 (485)Qualitative research
 (1531)Public health
 (421)Infectious diseases
 (140)HIV AIDS
 (949)Health services research
 (137)Communication
Notes
http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:
http://journals.bmj.com/cgi/reprintform
To order reprints go to:
http://group.bmj.com/subscribe/
To subscribe to BMJ go to:
group.bmj.com on May 18, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
